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What objects would you be interested
in studying in our universe?
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Q:
Why do astronomers use the term binary
to describe these star systems?

A Binmw{

Star System (s a

GROUP OF TWO STARS

that ovbit each othev ov the

same centval point. Astronomers

believe at Ceast HALF OF THE STARS

g |

in our galaxy ave pavt of BINARY TEMS!
An exeplanct orbiting a binavy stav system

could have MULTIPLE SUNRI




When an exeplanct is discoveved, ene of the
L bivst things astvonomers want to Rnow is its

ov the combination of elements
that make up the planet.

Q:
How is the composition of Earth different
from the composition of Jupiter? Of Venus?

Perhaps i i & rocky world!

COMPORSITION can hebe astronemers determine
whether an exoplanet couéd be HABITABLE.



What tools do astronomers use
to detect exoplanets?

Theve ave move than

10 PROVEN WAYS TO find exeplancts, using
tebescopes both on Eavth and in space! An exeplanet
ovbiting a star can cause T‘NY CHANGES in how
the star appears. Astronomers use telescopes to see
these changes and then detevmine i€ an exoplanet is

present. Some of these changes might abbece HOW

BRIGHT the star appears, WHAT DIRECTION i is

| moving, and merve!




How are planets in our solar system different from exoplanets?
How might they be the same?

On a clear dark Im;__ghr.‘-, ¢
' you can see THOH$AND${ ;
- OF STARS in the night
| -sky. Each of these stavs

=2 I rmy have -pémné&s evbiting

v, cuies EXOPLANETS .

xopéaneé-fs do not beéong .. ouv aoémf

Lo ou doéow dydd-em S péaneé-a,
but some may be
L VERER
o:FFEREw. '




PLANET
can be
beunad to
: ' | i ks il . 3 erbiting
Q: : o S | R 3 - Q 5 T_;} K .
What is one way a planet could become S0 A S F
| ! 1€ an

a free-floating planet?
exoplanct

(s ejected €vom

. (s star system,
that plance FLOATS
FREELY in space;

these exoplancts
avre also Sometimes

Y. coea ROGUE PLANETS!.
N Scientists estimate theve could
be hundveds of bi®ions of
FREE-FLOATING etanct:s

in the Miky Way.




Q:
What makes a gas giant different
from a rocky world?




Q:
Why do you think an exoplanet’s distance from its host star
helps determine whether life could exist there?
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Q:
Why is it difficult to count
how many exoplanets exist2

"N ou-r aniverse. ln each gaeaxq, Stars a-m S >

Po-rmmg M—I— THE TIME! Peam’t'cs couéd beé Po-rmmg

£ 'raund é-hefse néw stars, too! With S0 manq stavs to a&udq

g and obcsewe, -the numbe-r oP exopeanet-cs




Q:
If Jupiter moved to be a “hot Jupiter,” what would be
the new order of planets in our solar system?




7, epler was

B che FIRST. -

R NASA

DR misSseon .
N

- EARTH-

o SIZE

N PLANETS
nearby starrs. The

spacecraft was named aftevy

. JOHANNES KEPLER,"@ €amoucs

@ g L b mathematician and astronomey
Can you name any other ! '

who discovevedsand wreote MATH
famous astronomers? ) : -

EQUATIONS explaining how the

plancts in ou sedacy System

Eravel avound the sun. The

KEPLER MISSION has

 bound thousands of

| new EXOPLANETS

e . WG -t atudy!

KEPLER - 69C - yepieq - goF .
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Q:
Why do you think astronomers create other units
to measure the distance of objects in the universe?

ONE LIGHT YEAR (s eq fmé = -.
i3 878,499,810,000 MlLEs’ One of he -

. CLOSEST Jerwwn exopé@neé-d d'o Eay

h is 4.2 LIGHT .




Why are exomoons
difficult to detect?

Many plancts in our selar system have moons.

Astronomers bebicve exoplanéts
might have meens, tool

They wouéd be caled exemoons and .
ave vevy difficudt to bind because they ave
sma®er than planets and

Acsé—rmomem mé aeveéoping
new technigues to hedp make
finding them easier.




Some
EXOPLANETS
vesembile the

. GAS PLANETS
How can astronomers tell mini-Neptunes -
are different than super-Earths? w) ouy own

solar system,

but they've TS

MUCH SMALLER! 3

These plancts
avre caled
MINI-NEPTUNES. They ave closer in size to

Eavth than Neptune, but astvonomers
can tell é'he(/'ve gas p&meé‘d because

they are much LESS DENSE®
%“h@m a vocky wovéd.




Difberent types of scientists have difbevent places
wheve they conduct theiv 'recseawch and collect
their data. Astronemers use TELESCOPES o
collect data and study ceeeaémé t?ec&cs Thecse

tebescopes ave housed in OBSERVATORIES

@ These ground—based
abdewaw'nea use VISIBLE LIGHT and

= vadic, and ave bocated in vavious Yocations on

@ = the suvbace of the Eavth. Many obsewatevies have

If you have visited an observatory, = special tHmes when guea&a can VIS[TL Check ecut an
what objects did you observe? = _ = =  obsewatery nea ,iau!




The closest exoplanet to
How long do you predict it would take Earth ovbits éhe Séay

to travel to Proxima Centauri B2 Proxima Centauri. 'f,r_':'
called *
and it is ondy a Cithile over i

I would tajee many Yeavs
to travel to this exoplanct
because we cannct move

Qas ’
but what

new infoymation
wé couléd




Q:
What questions do you have
about exoplanets?

With astronomers
discovering NEW
> o €ind

exags'é’mnet-cs and new
obsevrvatories beinﬁ
buitt, the quest €ov

NEL

(S (36&5‘6‘

& beginning! Many
P Questions ave beung

iens ave being designed
=2 heég €ind




Q:
Why would a rocky world be
a good place to look for life?




Q: ’
What makes a super-Earth similar to Earth? B e i @ |
What makes a super-Earth different from Earth? TR G, anet
' TS e chat is

than Eavth but not
Qs é@*rge as a gas

gLant.

A supev—Eavén might not have €zatuves and

comEostion Semielory o Eca'rd‘h’cs, but - Getes ecs

name because (& &s closer in Size to Eaveh
chan a Gas giankt.




et orbits in Cront op s

S
o of the HIGHT. Aservep,, e_:OST ST
Eran Jtﬁ‘ wil bleck a Aif€evg,, e o K hc,R
What planets do we see :

transiting our sun@ gxof" cheir host stacy, This a3

, bind new EXOPLA N;’;Sw% o 'VT

of

ﬁé. can be DIFFERENT SIZES "an Gi




Eve'rl{d-héng we Pnew that
exists is located in the UNIVERSE.
The univevse is the tevm astronomers use to descvibe ol of space.

Astronomers bebieve it is GROWING AND GROWING!

How many different objects in the universe
can you name in 30 seconds? Go!

Qur galaxy, the MILKY WAY, is ene pavt of the univevse.

#  How many exeplancts ave in ouv gadaxy?




What colors show that stars are moving
due to an exoplanet’s orbit?

One of" . B che way.s -
astronomevrs ” - DI$COVER
| excpéaned-cs is ca®ed RADML VELOCITY.
STARS aven't completely sH® in space when an
exoplanet is orbiting them. The plancet TUGS on the
star ever so SLIGHTLY .causing it te move in a sma®
civele. These movements abbect a star s LIGHT
SPECTRUM. when the planet is meoving TOWARD WS,
the COLORS wi?® appear SHIFTED toward the colev
BLUE. when meving AWAY €rom us, the cobor spectrum
is SHIFTED towavad RED. These shifts can be measuved
" and show a planct is in ORBIT. |




What types of life forms do you think
live on a water world®?

Wl,é'h @@z oP c—haa-
water, & may be
havd to have |

the pe@f?c?é‘ coubd have ei(‘e,';-i-.-ii T .

imagine a® of the new "Wea L
o6 WATER LIFE choe

couéd be '__é&smke'rea! _

|



Q:
How are X-rays used
to study objects on Earth?

Astronomers call
the Cight we see with our eyes
"VISIBLE LIGHT, "
but visible Cight ondy makes ug
a smal povtion of o the Cights
in the UNIVERSE!
X—vays ave a special type of

ASErONOMEYs Use o obsewe exop ondtE
Eransiting their host sta.
X-RAYS evovide DIFFERENT INFORMATION

than visiblz Cight.
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Q:
Which planets do you think are in
the habitable zone in our solar system?

Every stor hads E‘hv’ee _
SPECIAL ZONES
 Surrounding . These zones ae
- divided by TEMPERATURE. ust
bike in Goldidecks, theve is a zone that' s
, Cov Ci€e, a zone that' s :
and one that is [ Thp midadle zeone is the * 9(456- vight
L=one, m@l@d the HWABITABLE ZONE. Plancts &hew ave the most
édépé({ to. duppovb Gife.
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